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Abstract

Overexploitation of natural resources and the environment during urban development has led to
numerous environmental challenges in cities. This study aimed to identify the key criteria for
establishing sponge eco-city pavements using environmental technologies and assess the importance
and performance of these criteria in Shiraz. The research adopted an applied approach and utilized a
descriptive survey method to analyze the importance-performance of environmental technology
components in sponge eco-city pavements. Initially, a Delphi study was conducted, involving 30
expert panel members selected through a snowball sampling method. Following multiple sessions, the
criteria with the highest scores were identified through an importance-performance analysis. The
findings revealed that permeability and cost-effectiveness were the most and least important criteria
with values of 3.78 and 3.30, respectively. In terms of performance, load bearing capacity and water
storage capacity scored the highest and lowest with values of 3.16 and 3.04, respectively. The
importance-performance matrix positioned permeability and water storage capacity in the 1% quarter,
stability and load bearing capacity in the 2" quarter, strengthening the underground ecosystem in the
3 quarter, and affordability in the 4" quarter. Ultimately, the study emphasized the prioritization of
permeability and water storage capacity, which held the highest weights of 2.646 and 2.442,
respectively. thus, they should receive primary attention in the development of pavements in Shiraz.
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Introduction

Rapid urbanization, unplanned urban development, and recent climate changes have had
detrimental effects on human settlements and the environment. Consequently, adoption of
environmental technologies to achieve a balance between environmental protection and mitigation of
the adverse impacts of development has gained significant global importance in creating sustainable
societies. In response to water challenges and environmental degradation, the concept of the sponge
eco-city initially proposed in China holds promise in addressing environmental issues, enhancing
human well-being, fostering growth and development, and achieving sustainability within
communities. The sponge eco-city emphasizes the integration of environmental considerations into all
physical structures within urban spaces, aiming to harmonize city development with the natural
environment and advance the principle of sustainability by aligning human and ecological processes in
urban settings. In light of this, the present research endeavored to analyze the importance-performance
of fundamental environmental technology components in the pavements of the sponge city of Shiraz
with an ecological approach.

Methodology

This study focused on Shiraz, a prominent city in Iran and the capital of Fars Province. It was an
applied research with a descriptive nature, employing a survey method through a questionnaire. The
documentary section involved gathering theoretical data related to environmental biotechnology, urban
ecological approach, sponge city, etc., from articles, books, statistical reports, and relevant documents. In
the field section, a questionnaire was used to collect additional data. The Delphi panel comprised 30
experts, including professors specializing in urban planning and management, crisis management, natural
resources, and urban environment. They were selected through the snowball sampling method. The
identified criteria were presented to the expert panel. Following multiple sessions, the criteria with the
highest scores were analyzed using the importance-performance analysis method.

Research Findings

The study revealed that the permeability component held the highest importance with a value of
3.78, while the cost-effectiveness component had the lowest importance at 3.30. Regarding
performance, the load-bearing capacity component scored the highest at 3.16, whereas the water
storage capacity component had the lowest score at 3.04. Additionally, the positioning of each
component in the importance-performance matrix indicated that the components of permeability and
water storage capacity were situated in the 1% quadrant, signifying high importance but low
performance. This presented a significant weakness in Shiraz City system, necessitating immediate
attention and implementation of improvement strategies. Sustainability and load-bearing capacity
positioned in the 2" quadrant demonstrated desirable performance in these areas and recommended
maintaining and preserving this situation. The component of underground ecosystem enhancement fell
in the 3 quadrant, indicating low importance and low performance and suggesting a relatively
negligible role in the system's efficiency and resilience. The component of cost-effectiveness placed in
the 4" quadrant, represented nonessential strengths that could be better utilized by reallocating
resources to strengthen other components. Ultimately, based on the weighted prioritization,
permeability and water storage capacity with the highest values of respectively 2.646 and 2.442 had to
be earnestly considered as fundamental priorities for improving the pavement system in Shiraz City.
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Discussion of Results and Conclusion

The findings suggested that the pavements in Shiraz should be constructed or reconstructed based
on the principles of sponge eco-city structures. This type of pavement allows rainwater to be stored in
the lower layers during rainy days and released as water vapor on sunny days. Essentially, rainwater is
stored in an underlying sand layer, creating favorable conditions for the growth of tree roots and
microorganisms and leading to the decomposition of absorbed pollutants and enrichment of the
ecological system with nutrients, thereby promoting flourishing and diversification of the underground
ecosystem and urban biology. Permeable pavement presents a viable alternative to traditional
impervious pavements, mitigating adverse environmental impacts across various city areas. Rapid
urbanization and unplanned urban development in Shiraz have altered land use patterns, leading to
conversion of land into urban construction, expansion of roads, increased impervious surfaces, loss of
valuable environmental resources, diminished agricultural lands, reduced and polluted water
resources, intensified heat island effect, habitat destruction, and decreased biodiversity. Consequently,
decision-making institutions, planners, and urban managers in Shiraz should prioritize the sponge eco-
city approach in future development plans as a necessity to address the myriad challenges of
urbanization and achieve sustainable development goals.



WV =1VE o V8T O3 (0 L) epsler osled cons o L

VEYN N Rl VEYVAT sy

sy Wl
| ;e-iry. Solwg, sbml 53 owecan ) slag sl 5 5,8

Gl s 155550 & god)

Il g oz olEls (Ll 055 (s s Sonelp 5 Wl 5555 smtils ()8 4
mahbob.nori70@gmail.com
Il e o oBEls Wl 05 S kil 0 T ald; Losdems
mrezaei@yazd.ac.ir

oS>

53 la gt Jame 3 3Uate Sla Hlr Slakine ba g i AuT B 53 S s lame 5 b b Jas BB b B 51 518 (S e
Slalazes 53 OLdl (K581 o 55 28l & Ll on st Sioaalz 03 b 63 S0 Olear omdol oo g a0
Ay Sl s, sbml 53 S5 Sbaslae bl i s ol lass 5o Ol 5y (pl Sl pd aie MLl daw 55 GRS 5 (6 6
Sl o e i 35 5l et 5o bl ol 51 S5 5 Sas 5 el Oljs (e < aoeatns 5 lagspsbd 0,505, b 2
glasl Ll anllas ool 53 ol iolan ¢35 51 o 58 B 5 Catle Sl 5 (93,8 (B a1 ol tags s gl s Slas
e Ol el o b Slasbns i o aor 5| 5 i Sl 5l By 4 T sl s Aalles OIS 1
L 005088 o & O30 5 (5l o (Soanl il S ols 0L (hasy slaasily ad ol say 5o 5 Shas— ol Jlos 2, b o6
YE YT e b ol s b By 5l Jesw S b 30 s Shee a3l 5 Sl S 5 it o S T 5 TIVA I
ol e by 6 pas s IP o sl o el o 51 (68013 b e 51 e 00 1) 5 Shas 0 e85 0 A
ot W35 polem ey 53 Do pad o 4 Do e 5 e w1y 03 i) e e ST a8 apd 00 UL Jeosd Sd B 5 (oL sl
3 gduo Il sl 5 dsls 1y (Y/EEY (YD) O35 cpiom o8003 Bldl O 6,003 Cd b 5 (il e 5o (Culgns o |

s a5 LT St el Slailas slml s il 8 wnes ol slacy Sl

S g (@3l « SIS 5 S, il e ede g tdS bl

s s ki 5
ubjx(jﬁ.& J.g.) :Lgs)yd}ai)ﬁ@\ﬁfﬁéjb)) :b_;i\)b‘_;iaﬁmwi)LsUé)}usﬁ)ls.(\i'Y).L’ljwa&u)m{w x&);ﬁ
LAV =V e (8) VY (2 lad g5

2476-3357 © The Author(s). Published by University of Isfahan ®' BY NC

This is an open access article under the CC BY-NC 4.0 License (https://creativecommons.org/licenses/by-nc/4.0).

d 10.22108/SPPL.2024.139409.1752


https://portal.issn.org/resource/ISSN/2476-3357
https://creativecommons.org/licenses/by-nc/4.0
https://doi.org/10.22108/sppl.2024.139409.1752
https://orcid.org/0000-0002-6721-3014

VY QL:M) (0 u‘,L-‘.',) ‘f)l'ﬂ'? A)Lan:l grh;}:.m Ju “f_L.'aJ' 6}9‘)MU}5 qA

PRV

BEYERUPvY le.hch.w Doy § s (S Slaadkee s 20 S 0SSl Ol Came 58
Hibbs & Sharp, 2012, p. 4; Liu et al., 2015, p. 7; United nations ) ol eds (s ¢ ladakes 1 g ke

e @ 5 p B8 glaadkes o S .(department of economic and social affairs, 2017; WUP, 2018
9 L5>=]a..~ ;.)U\j) U':“'l‘f‘ ‘g}il"ﬁ Zﬁj'q- JS‘ Lole S ) .h:;r.» b L.JJ.A LELAQ,ZJ[};} Jj\.w.,a Ll )L&W} 395
Cow lodd ,es bl 3 (lms 53 JlaSKa s 5 o glacl Sl e LS, 51 2 b bl 7 Olee

a0 o 5 ek (Roseen et al., 2011, p. 84; Liu et al., 2015, p. 7; Higashiyama et al., 2016, p. 74)

|3 635 ede o il (6l plpa sl ks 5 gt e 51 (30 sla e 5 a3 (sl mel i s oS 5l
533 O & (glodul 53 a3 Con by (5 Sty 5 58S ulie (slas aly 5 (Sl s o
.(Hibbs & Sharp, 2012, p. 4; Wilson et al., 2014, p. 3) A& dal = St

sl wlusl s (Eco-Technology) ET) e 5 (s 5ke Csug_,\ Sl sladlw js Loyl ol s

3L 55 SL sl b s (sl Olgeas OF 5 A8 &S e s (555l o 4l (6345 Sl 5 o s
3 b 5 S lamme B 5 (60l S (il sl oS el il s SUISGl el 1S Jols 3 5 e
2 pmape Jolb mi 65l £l s e 4 S a Gl s Ol Dbt e e STl (5 S S
53 sl sl Ba LS il o b 5 e 5 o e oSl S3LSL (ST 51 6Kt (s34
Dyaa 5 odd Grnl Cansilaoms 5 ann 5 Cllael b S 28l 5 (oliadl an 55 (s Lo 5l C Bl
Sun et al., 2008, p. 1034; Dangelico et al., 2017, p. ) c—ul Sl axel> & sl 5l 5 (g AIS ¢ e S
Ol by 3 s (oo s OUSCis S 53 il 28 Jaoeecianns 3 (538 31 (5,80 e ol Ly (492

Reid & Miedzinski, 2008; Mavi et al., ) »,ls o Sl de S plae sy ane 55 Ad Al 3 S 3

.(2018, p. 555; Zhang et al., 2018, p. 114

Cob e e (5 et slaadlie 53 0L ST Sl eslit il 4y obs ax 5 5 Coenl & r I3 e nl
Lilen JoS daw 55 lapllil bl o - b pl 5o i les S - Jlae | (Sponge City) ede | e o5 bl
ol e edd AST 358 Slacsibons 5 ol G pl s las st SN Slaams s Ol banél
D58 L 3 A3 o 2l 1 Laod VT Sl 5 J xS 1y Sl cdais 1) S50 odes sl Ll s Y
W ol b
J S (omb il (3lwe ;33 (b 358 O A ol S esliul LS e el (6 st s 2
3 SP) 355 o e OLL T b Sl sdme Bl | 5 (548 (St Bl s spp b sl
il el olS 5 sbay il ed slailags 53 a5 Sl eslial (V24T OLSes
Zhang et al., 2018, ) wisu o Giss |y (o b 5 bodo VT Gl 0Ll Of 51 ise L= LU O 358 530

Lt 1) Lo G 2 Jaes (S i ) St 5 OF e 50 350 | S05855) Jaes 15 e 0T Jlisa 5 (p. 115



44 @, Wosdee 5 5585 e il he s g5l slml 3 (Jaecns Glag sl 5,8

56 5e) &S S35k 3 L ol sl Sa gl 5 Sl 5 das Ul 1 jew sl 5 Ol s Wl iy a1 3 cas

Slos py manl i (IS, sbas (Niziolomski et al., 2020, p. 2; Igbal et al., 2020, p. 30 . ,» Y44 (s,

Sl plasles 5 Jamecnss GOl 4 o ly S ST 68 15 9058 e Sronl SSSST s S
sl bl A1 (6, IS 5 Ky ol oelol il 0l ool iaglil i 5 sl slacglles L oS
U3 ,8 Soso b et 5 e da 8 0 DL S B0 5 b aecen s Sl ol il 4
s o8 (oIl ol S Slly 53 (5 et dae 3 (S5 AST 5 SLl sladnT B g seen L Ol

.(Munuzuri et al., 2010, p. 6167)

S Gosba il os g axlye Comam JLIBIL 3 Glaaas (b o oS ol pla gt S dla 5l Sl 0 e

Oszad § bl Glaghan & b n 308 Lol 5 (ol ol O (64 A 5 5 ol el L5 L
anils I 4 g oy ) ol b 0L~ 03308 ol pl &S Sl o b Sl 5 b A (i
Shds Al Al nd g Olpe | sl ol ol plavss O 516345 enm (3BLOL o o 5 o]
Sl S s ol mig 3,8 01 s Ul s rals o Wl e S i Sl andls S ek o
ot 5 ysosly S L baaslr (Ol 5 jed v 3 o e Glacdew (5,5 IS 51 Sl Go b 0!
e Sl (658 IS 5 S 0505 4 Ol @R ll3 58 53 age S oS Nied (50354 sl alax |
03 amer e S1e Ol a el S 5 e bl | 680l o 5 pdy Lols g g6t glacdln
Ol5e b on s 63500 1) ol cnl o8 Bt arlsn sltaie aomas a5 5 ol sl 2l Ll sladle
Rhbolerl Jhs,0 4l 5 Wl 6l i S O Sl e Gloged Dpeas |y aednl gle s
Slandlas 055U oSl 5 5l e D3 e = lae sla e 5 Bl 3,8 B s bl ply s L os S0 Lids
o3 S5t 5,8 Jos B b jo b sy s S0 ojpn S rha 3 i | g p g ded o

NGV P W rleu'\)'\ﬂ.ﬁjg_&): @“M‘J‘é"’:’ff &ilws, JL?U“\)Ju.E“N

o5 S Sl
Sl 53 ol Sl 15 5 sl O3k 6 A 58 5S¢ Sl Sl el 0 5 i e A
e azdls SW3 kS 5 ool elanm) il Sledl glaolKs S 5 baolail 5 gl i 56
Slaadhie 4 (SO5IS1 Sla et ST (ol oS ek il Slesy O as 4 e S D50 s
5 el Jls cpl 31 30 gl Al 5 by Lld bablis gl ocul el b sy oes JIg3 5 64—

Gusmao Caiado et al., 2017, p. 892; Zhang et ) » o5 3Ll onis b Sl s hd 5 g, Lb Jamens

o 5 ek .@l, 2019, p. 352; Chen et al., 2019, p. 607; Ersoy etal., 2019, p. 310; Huang et al., 2021, p. 3

5oL el sl Gua b s Jaseece s oy 55 5 b So 0l (aSTy 5 g3 54551 2,50,

poets 5 oo ldps Slasas Ca) 3 (555051 .(Chang et al., 2016, p. 931) . e Sl mhe s pdila




VY QL:M) (0 u‘,L-‘.',) ‘f)LG‘T A)LQ..:I gr&;}:m Ju ‘J‘Lfa}' 6}9‘)MU}5 AKX

o ap (S ($5S) G Ll s Jame L a0l il 5 Sl OaLS b BLSIOT LI
e st ol (XU, 2017, D. 4) ool ol g (5L U1 (sl 6 sladame > (S5 951 5 Sl slaunl 3
N Ol 5 5 el ol a5 O @ jtiis 5 o3 e gla il Jlsa ) Jle i Job s
oD o b a5 pl Ol goldad 4 (V) s 5o S S il la lesl 1) g S s U Liles S

sl 0 0 ,L]

A 5 S glach o5 0N Jgdr
Table 1: Different definitions of ecological city

bk 5/ alas Jla / Ghmea
. .. o SandovalHamon et
AL et S Lo Loy 2D b L e RS e 0 al. 2017)

03 S3gdme 5 (Sl 1S L5 llop Blas a1y o mbie sl s OF 350 Sl eslinal b g dp s Wong & Yuan

Sk JdS S 5 S5 sl ol Sl b e gl Sl eslinad 2011)
AL bl S ol s a5 5 salatl  slanrl sila Ol Sales Ll e S Song (2011)

e 4 s ol Jaas s 5 golatl (olenrl LSS a5 B (6l T b et s
el Sl o sl L;UI,;“\;J;@U;.@\;J;;&M,:;;)@):ggu;ﬂﬂ;%w
S bl e s 5 il ed oS85 bl cotal 5 (S5 81 (S LSS Il e s S

Al iledialls 5 SU5 CukS s Gl

Yu 2010

Kline (2000)

i Olgoa & Sl (g gl la wlide s (IL las S dhe 3l (g G381 s S o
(a\jé L;?Lai.»))wh.,\.& J.l.u Sres Sl o L;L-‘*-‘g“:’"bl-;“-.’ S Zx.wj.?);r.@,o Lﬁsﬁw};ﬁ,ﬂ
A= b oo 05S 53 3,555, ) se (JOSS, 2015, p. 834; Chang et al., 2016, p. 935 «\Y4Y (gLl

S St 5 UL T Sl e B3l ol 5 adk—al o 3 5 35k (Soslper 5 odr Slosy il
il S tles ed nl 0L (2L Ole3 53 &8 Sppo n 2 pd e Sse b e besed i
ISt 5 16S) s 0oy 53 GL S 53 5 S 0 adeal b Sppon 5ot ol | O
Khan & Afroz, 2018, p. 16; Nguyen etal., 2019, . 150; ) &S o a3lol (s 4 o s 4 5 3151 15 oo 3

ol 3 (odBl Dl il 03 3Tl edip s Ol yioas Ol o il b 51 ol by (Oates et al., 2020, p. 6
o F 5 2358 Sl sy G el g sl daObbazel L35 ol b Glacale ) il (a8l o
L5 8 ol sl mie 3 ol Jxs e S 3| Ol G 5 ol ol syl H10S b 5 S5 bl
) o3 e 5 e 3l CBliz ol ol a3 ( (ST 2alS (Ol S35 sl a5l el (sl 5

O Y O 5 g5 Ll axals JLs 4




LA @, Wosdee 5 5585 e il he s g5l slml 3 (Jaecns Glag sl 5,8

da b Jo liw 5o Llg e i | gd 45 ollse 5 odd = ke sla il 5 Bls Gl 1y ol s
ool Sl gl a4 Gl e Sl et S el o8 AL s Js 4 Gy lae B 5 il
3 G g5 R 5 Qb S G el Ol e eSS o Sl 5,80 53 el S B B ss s
2 S et gd 53 L e G Ulgiear il gde g |5l GhalEle b 5 Ol 5 s kS g
Tl 03 e ey 5 Selle (638l (S oael G edddl Sk b Bl 5 a5 bl
Ll 0l bS Sl
358 lp phm o ol b p 558 Glaggsle 5, 48 A el Oes 5 o s il elel
R b liess T kS 35 5 0L Ol e b Sl S o S1E 5 sy @ O
Shesliul gl Lol a5 ksl s —dash 53 Ko 5 S5 aeia (Chen et al., 2019) L5 3 o pldsis

b il ang 5 oLl Glwly 5o s Glagde s Sle ol laods 5o LSS (il ds o)
Cheshmehzangi & ) el (s 45 Sl o e Gliwl) 53 e (200 Olgsa ol &8 4l Ll 33l edd L
il a5 ST e b s S35 Sss pss ool il S Lhags s (s sdeas (Deng, 2016
5> 5 (Mostafavi, 2016) 5 S Ol se (§ gd dnw s 5 S ,i0933 b Slalas 5 gl LS, 1, S5 S
Sl s 5mS gl b 5y Doarles el v b Comer 4 a5 G 5505 &S 55 Ol se (slallas
Dl 2508 i die el Sl e S5 ol b g S e s e B 5 5] s
OLal 50 O 5 sd g sbaasl (YU, 2014) wi b o (o5l pmas 5 podid gd ¢l o 15550,
Gob ol 3B Lsd amle i | bbb e |y b edsl Olais b 85l ol b ed oS sl
3158 ChS g 5 Gt g5 Are 5 S b Rl Ol e JeaSS o S 5,8 6l T e b
AU Olos e 3 (58 Sl BIS oKl e cnl ol (Liu et al, 2015) b hl5

6LAJG_W(=‘)J ‘)‘ U'l‘J"L“" fbﬁ M‘j} ﬂ.’\id&ﬂ‘ r..@,a U'l‘ OJJ:—.SJQ:—AM 9 .L\.Arl.h.? )lS t_i.l Lv cg_a_.\..:.v é‘obl_..u )\5
5 G ol GRS s 53 e o 1y 5 e 3k ol e tdgd an s Jes Ulpea i

R Nl TE
S e s S iass 605 03 Sras s aale L3l 5 63,0l slagtassy s Bda Lisl Sl lags
e pn e e s 5l 6l Ogte 83 58 g addllas Ll S o s ol il 650
Sadsl ol (s 5 a8 8 o i | g o Sl 5 i) el e ol L o ke
€ o Sl A5 s O e s gl el ) ede s Glagssle 5s 53 ey (5oL 5,8
3 bk oslper S oal Sl 25 S5 Olanasine Il iy (A (o 00 b 48 5 0 L

3l Bl edd Eos §e 5 3 OB S S i &S bl 5l ] Je s OBLSES po e 2 S 8‘9‘4 O O



Ve Y Ol (0N u‘,L-‘.',) ‘f)LC'T o yleds Lr&;}:ﬂ Jl “;_L"ﬂi dﬁJoui AKA

POWG“, 2003, p. 378, ) Sl Leod g )L:«m.J. cb}:c =~ 6)‘5"@2- U’ij) U'i‘ BE aS &Lhe.)g“ (Al aJ.&'- E) 8.}40
e 018 oty sLael ol 3 o Ol el Jiass 5l b e ool s (Ludwig & Starr, 2005, p. 320

(Gt Sy B 5 b mlis Ol oy e (S ed S e 5 (Sl Olaliul) Lias o LSS 1) (A1
m)@;)‘}pé)\—:?"'bﬁ ol e | glaslre s 5 L Sl S sl Gy 8 Y sl @
ples! KA s sy Ol psgio Bl 5 nadls SLi pas el oS olajlas (D28 pscd; do e pdr
— Sl Jlos Sy SaS w4 mhn oS s el slael i o LS mhos glalae dbra > OLL s
Add s olg sles Ol seas (IMportanace-Performance Analysis) (IPA) 5 Slas
sdasliwl bl p Sdslize 51 iy ol il G| s gla s, 31 S 5 Shes—Cenl s
ol ol Jale 0T 55055 OUT s SlSThnl 5 Olatisd o8 nsl Jule O el Olsae M| L2 25 (<l 5

LS‘J.V Ju‘j:& OLA)L».»J S A GJWM‘@‘A»QJ}AM LSLQL;}.) LSJA%)})‘)&LMLJ LS‘]")L u:-’\‘.nnn.}” u:uj‘)

Hong et al., 2020, p. 6; Singh et 1. > N6+ Y OLKan 5 6, 8) XS 55 03 01 5k mie cols, (il 5l

53 S el VK ek 05 S bl g, opl g3l esly (@l 2018, p. 57; Ormanovic et al., 2017, p. 60

ol ol 43b| ;A:.“:JSA.’ Lhcg U'i‘ \) Jg.fa

(Caber etal., 2012 :xie) 5 Shos ~Coedl ST ol o 1) S
Figure 1: Stages of the importance-performance technique

Ol jon Laoslsae gozms 95 ;2 a5 Sloj o gas Copwr Jux:j s Sas .xx: Slaesls L8l Jel>s &S (P

sl gy el :Jﬂaﬁéa‘ujw\éa.ﬂgloﬁf Sbesls (als jhalae Cnl Sas (g o anlllas



¥ @, Wosdee 5 5585 e il he s g5l slml 3 (Jaecns Glag sl 5,8

i ol s 03l el ol 3 Shee da Sl X pmn 5 Cel day S Y gme 01 55 o8 (aiss
e b ed Sl Slelasn 8 5 Shas— el o fle JAE 5 5d e ol 5 Shas Coeal g Sle (Snis
Sl Sl el ol Sl il (8 il A 4 SGS 3l 13 ol Gl s n 55 5 0l SCis
Rl 3 e s BB m sl 5 (IP) s 5le 33 e eslitul Con s 5 gy gl bt L S sl

e ok 1Y) i 5 (V) e LB s il

(Eskildsen & Kristensen, 2006 :xi) (IP) w5l :Y JS&

Figure 2: IP matrix

(P) o 5l sla Kl oY J g
Table 2: IP matrix indicators

S5 ! Al &
Go 4 $ a3l i i W Canb il 3 Shas Q1) Cinss i
Camd s ool o3 dlads Yo eV 5 Ses Q2) 4, o
L3 S 5w Sl R ple Ol ekl o Sas Q3) sl o da
355 G o K3 by mlie Sl gy coge b O3 bl el Ceenh YL s Slee Q4) 5Ml e

Nee) cQ\)K.oJ:_j &3}\.@ c.«.ﬂ

sdiandlas dilate 5 me
534S Gl b Oliw | 58 00 5 Ol sla g2 S 51 (G5l s ed o b s 5 odd anllas 55 s

YU 5 a3 OV B aids YV 5 am 5 0Y Jgb 5 Jlad LaSsYY 5 a0 YA U aids ¥ 5 a0 Y4 Lol i Lo e
S 53 3t W Ml p Sy edd w3l Lo i g e VIV BVEAT slil s 35 daSs
5 a0k mmmen ol 318 Bl WY g3l BV glos S0l asls 3 (les axLs) OF 3
Faghes YAV 50 50 el GV S50 lads .l wgandes O/A 5 YOIV (5 S gl ol 55 Los i

Gladaie O slgw &S 13 (6 e gien GlaolKiun! 3 sad el lajlel woax 5L .V E0) Gl (gls ed) el




VY QL:M) (0 u‘,L-‘.',) ‘f)LC'T a)La.:n Lr&;}:ﬂ Ju “;_L"ﬂi dﬁJoui \K}3

3 5L15 games o35 5 (Ki5) st g Sl (plael) g Sl (Oltaly) Sl dio $L oSyl 23 55 o)l
OV VY AAY i 53 e Wl o3 peSole (bl (ls 53 5lud e s 3 &S wied ad
5 ebille) sl Shsand 505 Slaascl Sd ed (S b Gl caSla e ) 50N /08
5 Sl ol s (5 Jitme ilaie V) ed ) (bl Slers o ST il (V80 o AT OIS
oGl g2 o i oS Jold oS g8 ol (680 o Sl IS Cmlno 315 mpe e 5hS OYVY 3> 3 ool

J.@_..f: Coror (Ook ‘P (alivaq cd‘ﬁ‘ _)LAT JSJA) Sl CJA J;’.Aj.lﬁs A S 9> S| o.LS\J._,f_M le_.,ajj

Sbl S e oled o o AT AL gl &S (b ol atdls (o Kair il gl s U fas ki s 2

AT10 Jl a3 G | odkd o ol sl w2 I8 sladle b (U s 55 ,ed sldlS il Ol &S
Slaailaie Cosd go (1) IS5 3 (CadlIS sl ilojs e s il sl bt &8 VTAA yass 5 o 5 VWA

.&:M»‘a.«\'.:djb‘ w)bdbw‘)d‘ﬂ‘)})‘ﬂ;@_&&-ﬁhﬂ

(VY OB hy 55 ) o s Dbl 5 Ol pl 53 5l d jgd Sl o ¥ IS
Figure 3: Location of Shiraz city in Iran and Fars province
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Table 3: The basic components of the application of environmental technology in the pavements of
the sponge ecocity
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Table 4: Analysis of the importance - performance of the components of the current research
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Figure 4: Position of the components in the IP matrix
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Table 5: The weight and priority of the measured components in the current research
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